Activation of the NLRP3 inflammasome induces vascular dysfunction in obese OLETF rats.
Obesity-induced vascular dysfunction is related to chronic low-grade systemic inflammation. Recent studies indicate that NLRP3, a multiprotein complex formed by NOD-like receptor (NLR) family members, is a key component mediating internal sterile inflammation, but the role in obesity-related vascular dysfunction is largely unknown. In the present study, we investigate whether NLRP3 activation is involved in vascular inflammation in obese Otsuka Long-Evans Tokushima Fatty rats (OLETF). Male OLETF with their control Long-Evans Tokushima Otsuka rats (LETO) were studied at 3 and 12 months of age. Aortic relaxation in response to acetylcholine decreased gradually with age in both strains, with early and persistent endothelium dysfunction in obese OLETF compared with age-matched LETO controls. These changes are associated with parallel changes of aortic endothelial nitric oxide synthase (eNOS) content, macrophage accumulation and intimal thickening. NLRP3 increased in OLETF rats compared to LETO. Consistent with inflammasome activation, the conversion of procaspase-1 to cleaved and activated forms as well as IL-1β markedly increased in OLETF rats. Additionally, we observed increased expression of dynamin-related protein-1 (Drp1) and decreased fusion-relative protein optic atropy-1(OPA1). Altered mitochondrial dynamics was associated with elevated oxidative stress level in OLETF aortas. These results demonstrate that obesity seems to accelerate endothelial dysfunction in OLETFs via the activation of NLRP3 and mitochondrial dysfunction.